Materials that respond to external stimuli like heat, light, and pressure are of immense importance in the conversion of respective energy to mechanical work. Such mechanically responsive materials are candidates for future dynamically active elements like artificial muscles, actuators, heat-responsive materials for electronics, sensors, and others. Single crystalline materials may be utilized fully in the development of technologically valuable actuators because of their highly ordered structures and ability of fast energy transport. However, the relationship between the changes in the crystal mechanical properties and crystal structure during a phase transition has remained relatively unexplored. In this study, a single-crystalto-single-crystal phase transformation by heat as an external stimulus for two plastically bendable (under mechanical stress) isomorphous Schiff bases is studied by both experiments and molecular modeling simulations. Upon heating, the compounds viz. o-vanilidene-p-chloroaniline and o-vanilidene-p-bromoaniline were irreversibly converted to new polymorphs; interestingly these are also isomorphous as revealed by their cell parameters. The thermosalient effect of these two compounds was fully studied with the help of variable temperature single crystal X-ray structure determination, thermal analysis and with variable temperature powder X-ray diffraction data. The plastically bendable parent crystals convert to brittle polymorphs after phase transition. The plasticity and hardness of polymorphs were quantified with the nanoindentation technique. The reasons for such gratuitous mechanical properties were deeply investigated.
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